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FOREWORD

PURPOSE OF THIS MANUAL

This manual provides maintenance instructions for the M93 Paladin Muzzle Velocity System
(MVS) to enable personnel to perform the various tasks necessary to maintain the system.

CONTENTS OF THIS MANUAL

This manual contains the following chapters:

Chapter 1 - General Information and System Description
Chapter 2 - Operating Instructions

Chapter 3 - Maintenance Instructions

Chapter 4 - Unpacking and Installation

Chapter 5 - Preparation for Shipment

Chapter 6 - Storage

Appendix A - References

AppendixB - Maintenance Allocation Chart
AppendixC - Repair Parts and Special Tools List
AppendixD - Overhaul Procedures

Appendix E - Glossary

Appendix F - Expendable and Durable Items List
Appendix G Forms

Foldout Diagrams

USE OF THIS MANUAL

The Table of Contents indicates chapter, section, paragraph title, and page number to facilitate
location of information. lllustrations, tables, and diagrams are located throughout the manual to
supplement the text material. Schematics and wiring diagrams are included to facilitate parts
replacement, troubleshooting, and testing. The list of illustrations and tables indicates the
number, title, and location.

RELATED PUBLICATIONS
Refer to Appendix A for a list of related publications.

COMMON TOOLS AND EQUIPMENT

For authorized common tools and equipment, refer to the Modified Table of Organization and
Equipment (MTOE), CTA 50-970 or CTA 8-100, as applicable to your unit.

viii
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SPECIAL TOOLS AND SUPPORT EQUIPMENT
There are no special tools required for the repair of the M93 MVS. Support equipment required
and authorized for repair of the M93 MVS is listed in the maintenance allocation chart (MAC)
(Appendix B).
TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT (TMDE)

TMDE required and authorized for repair of the M93 MVS are listed in the maintenance allocation
chart (MAC) (Appendix B).

REPAIR PARTS

Repair parts are listed and illustrated in Appendix C of this manual.

ix/(x blank)
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CHAPTER 1

GENERAL INFORMATION AND SYSTEM DESCRIPTION

CHAPTER CONTENTS

Page
Section | General INfOrMatioN.........coooeeieeeee e 1-1
Section Il EQUIPMENT ..ottt nnnne 1-8
Section Il ComMPONENt DESCIPLION ... 1-13

SECTION I. GENERAL INFORMATION
SECTION CONTENTS

SUDJECT Page
R Yo 0] o1 PP
Equipment Name and Part NUMDEIS..........uuuiiiiiiiiiiiiiiiiiiiiiiiiii e 1-2
PUIPOSE Of EQUIPIMENT . ....itiiiiiiiie ittt ettt et et e e s e e et eeanteeeenneeeeneeeaneeeans [1-2]
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Safety, Care, and HaNAINg ......c..coooiiiiiiie ettt e [1-5
Electrostatic Discharge (ESD) AWAIENESS.........uuuuuuuuruuuiiiiiiiiiiiieeiiinieseeeseenesnesessesnnnenenneennnne [1-5]
Typical Prime Charg@ SOUICES .........coviiiiiiiiiiiiiiiiiiieeeeeeeee ettt 1-5
e L O TN o T O T =T £ S 1-5
[EEIMS £O AVOIU . ...ttt 1-5
Handling Unpackaged ESD Sensitive IteMS............uuuuuiiiriiiiiiiiiiiiiiiiiiiinniiiiiieeeeneneeneeennnees 1-5
Packaging and Labeling ESD Sensitive ltems/Assemblies .............cccccvviiiiiiiiiiiiiiiiiiiiis 1-5
Types Of ESD SENSItIVE DEVICES ......ccovviiiiiiiiiiiiiiiiiiieeeeeeee ettt 1-6
Army Adopted CONFIQUIALION ........uuieiiiiiiiiiiieiiie e snnnnnnnnnnes | 1-6l
Precautions within 20-foot (6-meter) DIStAnCe.............uuuuuiriiiiiiiiiiiiiiiiiieeeeeeenees
Precautions within 50-foot (15-meter) DIStanCe............uoiiiiiiiiieeiiiee e
O 3T 11 £SO PR [1-7
Corrosion Prevention and CONMIOl .........ooooiiiiiiiiiiiii [1-7]
Destruction of Army Materiel to Prevent ENemy USE............uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiinieiinnnnnenens [1-7]
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Subject Page
Decontamination 0f COMPONENTS .....cooiiiiiiiiiii e e e e e e e e eeeenanns 1-7
Reporting Equipment Improvement Recommendations (EIR) ...........ooooiiiiiiiiiiiniiieeiieeiin, 1-7
1.1 SCOPE.

This manual provides maintenance instructions for the M93 Paladin Muzzle Velocity System.
1.2 EQUIPMENT NAME AND PART NUMBERS.
Equipment names, part numbers, and military nomenclature are provided in Table 1-1

Table 1-1. M93 MVS Equipment Name and Part Numbers

Component Part Number Military Nomenclature
Transceiver 12979002 Antenna Transceiver Assembly
Power and Data Cable 12979004 Power and Data Cable
(0.75-Meter) (0.75-Meter)

Power and Data Cable (5-Meter) | 12979005 Power and Data Cable (5-Meter)
Mounting Bracket 12979003 Mounting Bracket
1553 Termination 12979006 1553 Termination

1.3 PURPOSE OF EQUIPMENT

The purpose of the M93 (Eigure 1-1)) is to provide an accurate muzzle velocity reading for a
projectile fired from a gun. The M93 MVS is designed to communicate measured projectile
velocities, via a MIL-STD-1553B Data Bus to the M109A6 Paladin Automatic Fire Control
System. This information can be used to provide a reasonable estimate of the average muzzle
velocity for rounds to be fired for a new mission, thereby improving the possibility of a first-
round hit on the target.

1.4 MAINTENANCE FORMS AND PROCEDURES.

Department of the Army forms and procedures used for equipment maintenance will be those
prescribed by DA PAM 738-750, the Army Maintenance Management System (TAMMS), as
contained in the Maintenance Management Update. A listing of maintenance forms is provided

in[Appendix Al
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Figure 1-1. M93 MVS Components (Sheet 1 of 2)
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Figure 1-1. M93 MVS Components (Sheet 2 of 2)
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1.5 SAFETY, CARE, AND HANDLING.

1.5.1 Electrostatic Discharge (ESD) Awareness. It is essential to understand the nature of
electrostatic discharge (ESD), what causes it, and the problems it can cause. This paragraph

contains information on the areas of major concern.

1.5.2 Typical Prime Charge Sources. Means of generating electrostatic charges (voltage)
and their relationship to relative humidity are shown in

Table 1-2. Means of Static Charge Generation

Electrostatic Voltages- | Electrostatic Voltages-
10-20 Percent Relative | 65-90 Percent Relative
Means of Static Generation Humidity Humidity
Walking across carpet 35,000 1,500
Walking on vinyl floor 12,000 250
Worker at workbench 6,000 100
Vinyl envelopes for work instructions 7,000 600
Common poly bag picked up from bench 20,000 1,200
Work chair padded with polyurethane 18,000 1,500
foam

1.5.3 Prime Charge Carriers. Personnel are the prime charge carriers with the greatest
potential of damaging ESD items. Activities such as walking, working at a table or bench,
sliding on a chair, or simply combing one's hair can generate static charges of thousands of
volts with high potential for damage to sensitive devices.

1.5.4 Items to Avoid. The following items will generate sufficient charges to damage sensitive
items: all common plastics, spray cans, tape dispensers, heating guns, bubble packs,
polystyrene cups, cigarette papers and wrappers, paint cans, stencil ink applicators, common
poly bags and sheets, and plastic tape.

1.5.5 Handling Unpackaged ESD Sensitive Iltems. Never store or transport ESD sensitive
components or assemblies outside of the protective packaging. The protective packaging
should not be opened or removed until the item is to be installed in the next higher assembly.
At this time, the technician should be grounded in an approved workstation. Avoid touching
bare leads and contacts on sensitive material. Never use plastic solder suckers to remove
soldered components from ESD sensitive assemblies. Use metallic or antistatic solder removal
means.

1.5.6 Packaging and Labeling ESD Sensitive ltems/Assemblies. After replacement of a
sensitive circuit card assembly (CCA) or other subassembly into an instrument, the CCA that is
to be returned for repair must be repackaged in ESD protective material to prevent further
damage Mom handling and transit. For field returns, antistatic ziplock bags are available for
CCAs and other small assemblies. The container with the ESD sensitive material warning label
should also be used for returning defective material to ensure proper handling during
shipment.
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1.5.7 Types of ESD Sensitive Devices. ESD sensitive devices and information pertaining to

susceptibility are listed in[Table 1-3

Table 1-3. Device Type an Range of ESD Susceptibility (Volts)

Device Type Range of Susceptibility (Volts)
VMOS 30 to 1800
MOSFET 100 to 200
GaAsFET 100 to 300
EPROM 100
JEET 140 to 7000
SAW 150 to 500
OP AMP 190 to 2500
CMOS 250 to 3000
Schottky Diodes 300 to 2500
Film Resistors 300 to 3000
Bipolar Transistors 380 to 7000
ECL (PC Board Level) 500 to 1500
SCR 680 to 1000
Schottky TTL 1000 to 2500

1.5.8 Army Adopted Configuration. In general, a protective workstation must occupy a 10-
foot (3-meter) square area and be cordoned off with yellow lines or other means of
segregation. The area should be posted with signs identifying it as a static-free work area. This
protective station may be used for packaging or by maintenance personnel for repairing
sensitive devices, but not when applying power to the instrument for testing.

1.5.9 Precautions within 20-foot (6-meter) Distance. For purposes of initially established
work-sites, the major controlled area shall be considered as that area within a 20-foot (6-meter)
radius of the bench(es). Within this controlled area, the following should be excluded:

a. Materials handling trucks, carts, and equipment.
b. Conveyor drive mechanisms and moving belts.
c. Sandblast and air-cleaning equipment.

d. Paint spray booths and ventilating equipment.

e. Storage of bulk common plastic materials such as large rolls of cushion wrapping
material, loose fills, slab cushioning, or fastpacks.

1.5.10 Precautions within 50-foot (15-meter) Distance. A special hazard exists in areas
where stretch and shrink wrapping operations are performed. This is also true where skin
packaging, foam-in-place. and plastic bagging are conducted. These types of functions must
be kept at least 50 feet (15 meters) away from static-protected worksites.
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1.5.11 Chairs. Chairs are generally not recommended within the protected areas. If used, due
to physical impairment of personnel, they must be of conductive construction, making good
electrical contact with the grounded floor material, and must have conductive seat covers.

1.6 CORROSION PREVENTION AND CONTROL.

While corrosion is typically associated with rusting of metals, it can also include deterioration of
other materials, such as rubber and plastic. Unusual cracking, softening, swelling, or breaking
of the materials may be a corrosion problem. If a corrosion problem is identified, it should be
reported using Standard Form 368, Product Quality Deficiency Report. Use of keywords such
as “corrosion”, “rust”, "deterioration”, or "cracking" will ensure that the information is identified
as a CPC problem. Army users submit Product Quality Deficiency Report (SF 368) to:

Commander, U.S. Army Armament Research, Development and Engineering Center
ATTN: AMSTA-AR-WAW-C/Customer Feedback Center

Rock Island, IL 61299-7300

FAX: DSN 793-6653, Commercial (309) 782-6653

E-mail: gawqgdrs@ria.army.mil

1.7 DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE.

Only the commanding officer can give the order to destroy materiel to prevent enemy use.
Refer to TM 750-244-6.

1.8 DECONTAMINATION OF COMPONENTS.

The components of the M93 MVS have been coated with a chemical agent resistant coating
(CARC) to aid you in the decontamination (deliberate removal of a chemical agent hazard) by
one or a combination of chemical treatments, evaporating with hot air absorbents, or other
methods. There are two levels of decontamination.

a. Partial - just enough contamination is removed or neutralized to allow soldiers to sustain
operation.

b. Complete - When contamination is reduced to a level that permits soldiers to operate for
extended periods without wearing protective clothing; e.g., mask, gloves.

The application of CARC has improved the efficiency by which the decontamination process
can be accomplished. Therefore, it is important that you maintain this coating through the
proper application of paint, which contains CARC properties, whenever you apply paint. For
additional information and instructions pertaining to nuclear, biological, and chemical (NBC)
decontamination, refer to FM 3-5 (NBC Decontamination). Complete instructions regarding the
application of CARC are provided in TM 43-0139 (Painting Instructions for Army Materiel).

1.9 REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR).

If your M93 MVS needs improvement, let us know. Send us an EIR. You, the user are the only
one who can tell us what you don't like about your equipment. Let us know why you don't like
the design or performance. Put it on an SF 368 (Product Quality Deficiency Report) and mail it
to:

Commander, U.S. Army Armament Research, Development and Engineering Center

ATTN: AMSTA-AR-WEP/Customer Feedback Center

Rock Island, IL 61299-7300

FAX: DSN 793-6339, Commercial (309) 782-6339 or (309) 782-3065

E-mail: menkej @ria-army.mil
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